The effect of insertions, deletions, and alignment errors on the branch-site test of positive selection.
The detection of positive Darwinian selection affecting protein-coding genes remains a topic of great interest and importance. The "branch-site" test is designed to detect localized episodic bouts of positive selection that affect only a few amino acid residues on particular lineages and has been shown to have reasonable power and low false-positive rates for a wide range of selection schemes. Previous simulations examining the performance of the test, however, were conducted under idealized conditions without insertions, deletions, or alignment errors. As the test is sometimes used to analyze divergent sequences, the impact of indels and alignment errors is a major concern. Here, we used a recently developed indel-simulation program to examine the false-positive rate and power of the branch-site test. We find that insertions and deletions do not cause excessive false positives if the alignment is correct, but alignment errors can lead to unacceptably high false positives. Of the alignment methods evaluated, PRANK consistently outperformed MUSCLE, MAFFT, and ClustalW, mostly because the latter programs tend to place nonhomologous codons (or amino acids) into the same column, producing shorter and less accurate alignments and giving the false impression that many amino acid substitutions have occurred at those sites. Our examination of two previous studies suggests that alignment errors may impact the analysis of mammalian and vertebrate genes by the branch-site test, and it is important to use reliable alignment methods.